The article is focused on the experimental determination of tool-life for ceramic tool. Nowadays, machining with indexable ceramic cutting inserts can reduce manufacturing cost, if the cutting tool and the machine tool are designed to compliment each other. With the development of modern ceramic tool materials, they are more and more widely used in the field of metal cutting since their mechanical properties and cutting performances have been greatly improved in last decades. On the basis of previous tests the tool-wear was measured at constant cutting parameter which is more typical for High Volume Manufacturing Processes. The tested material, cast iron 25P, is used at car's engine. The main aim of this article was to find out the performance for this material by arithmetic tolerance of Ra profile, the greatest height of Rz profile and the external diameter D and its connection.
INTRODUCTION
In today's competitive environment there is constant pressure to lower manufacturing prices and to improve productivity highly. Design engineers need to make longer lasting components, but use of stronger, more and more wear-resistant materials often means increased manufacturing cost.
Machining process in the automotive industries require better and better final performance and surface qualities. Achieving the required surface quality at high tool life with high metal removal rate is complex since the cutting process mechanism depends on several factors. Also predictive models of machining processes and tool life could be applied to help businesses win at competition and it has become essential for manufacturers to improve processes efficiency.
The influence as strength, deformability and flow has a strong influence on the surface roughness. These effects arise from the fact that surfaces are rough and mismatched at some scale. Very important is shape, size, number and strength of contacts between surfaces control the mechanical properties.
Roughness is a sum of surface imperfections with a small distance. These phenomena arise from the production or effect of production effect [1] .
Often times, experience has shown, one number is not enough to describe the complete functionality of a surface or its interface. A surface with sharp spikes, deep pits, or general isotropy may all yield the same average roughness value while performing extraordinarily differently. Ra makes no distinction between peaks and valleys nor does it provide information about spatial structure. While Ra remains useful as a general guideline on the surface texture, it has been shown to be too general to describe the surface's functional nature in today's ever increasing complexity of applications. [2] 2 TESTING PROCESS The quality of machined surface is characterized by the accuracy of its manufacture with respect to the dimensions specified by the designer. Every machining operation leaves characteristic evidence on the machined surface. This evidence in the form of finely spaced micro irregularities left by the cutting tool. Each type of cutting tool leaves its own individual pattern which therefore can be identified. [3] This experimental testing method was made for cutting inserts which were supplied by the contracting authority. As a criterion of tool wear was chosen criterion of VBBmax = 0.6 mm in accordance with ISO 3685 norm. If the thirtieth sleeve was machined, and value of criterion of tool wear was not still reached, the tests were stopped. An evaluation was done after the fifth machined sleeve.
Microgeometry was measured after the tool wear test. The main aim for testing process was to determine the arithmetic tolerance of Ra profile (the mean roughness Ra matches the arithmetical mean of the absolute values related to the profile deviation y within the reference length l), the biggest height of Rz profile (the mean roughness Ra matches the arithmetical mean of the absolute values related to the profile deviation y
Figure 1 Clamped sleeve -after machining
Experiments were carried out at the University of Zilina, Mechanical Engineering, on a machine tool Chemnitz Nilles N22. 
Machined material
As the machining material were used sleeves for car's engines, which were supplied by the contracting authority. The class of tested material was cast iron, type 25P. The car industry uses a tremendous number of materials to build cars, including iron, aluminium, plastic steel, glass, rubber, petroleum products, steel and others material, so the manufacturing process must react on much different kind of materials.
It is usually made of pig iron melted with scrap iron, undesirable impurities being removed. Cast iron is very brittle. The relatively high carbon content (2 ÷ 5 percent) means that cast iron hardens with a crystalline structure that breaks easily. It can crack if dropped. Machining this metal is difficult if not impossible, as it can shatter in the process. White cast iron has a higher tensile strength than gray cast iron.
Indexable cutting insert
We will not disclose any information we keep about manufacturer of insert to any parties. For this reason we are marking the inserts as a Manufacturer 1 ÷ 4 at similar shapes, chemical composition and cutting conditions. Summarily, four manufacturers were chosen.
The selected inserts are well suited for the turning of all cast iron classes. It is an outstanding performer in ductile, malleable, nodular and other difficult to machine irons and are available for surface treatment.
Cutting parameter
Cutting parameters selected on the basis of experience and consultations of the research team at Department of Machining and Assembly. The aim was to get as near as possible to real operation conditions at manufacturing process. The whole machining was carried out in dry which is environmentally friendly.
 cutting speed vc = 500 m.min -1  feed rate f = 0.4 mm  cutting depth ap = 2 mm  number of chips per one sleeve -4  total machining length -238 mm  used dry machining
EXPERIMENTAL EVALUATION -TOOL LIFE, TOOL WEAR, SURFACE ROUGHNESS
The all within the reference length le) and the external diameter D.ceramic cutting inserts withstood the machining process of thirty sleeves except Manufac-turer -3. Only third manufacturer did not withstand the maximal limit number because the insert was cracked during machining of the last piece Figure 2 The total number of tested sleeves . For better verification will be useful to test this insert more time for verification of this assertion. The tool life for these insert was 8.93 minutes, respectively 8.63 minutes. The values are sufficient for manufac-turing process at this condition and these components.
From the measured values can be said that the value of surface roughness average decreases with machined pieces but this process is characteristic for ceramic cutting insert. The machining process is wear down firstly and then is coming stabilisation phase. When the tool is achieving the maximal tool life then the value is rising promptly. In future we would like to test the individual time for these three phases with connection on the coating and other.
Figure 3 The values of roughness average
Rz parameter is very common in today's manufacturing. As well as rougness average Ra is Rz has also decreasing character and is decreasing with number of machined pieces. The values reached the higher values because Rz, obtained between the largest peak height and the largest valley depth within the reference lengths included in the evaluation of the length.
The formulas "Rz = 4 × Ra", or "Rz = 4.5 × Ra" have been determining the professional training and the practical lessons of manufacturing technology at least for six-seven decades. Occasionally there are publications, revising and trying to modify this way of thinking [4, 5, 6, 7] , but till now they could not have achieved a real breakthrough in this question.
Figure 4 The values of average maximum height of the profile
The measured values for external diameter copy the logical curve. The value of external diameter increases with increasing number of machined pieces.
The machining might be regarded as the process of intentional defect creation in a material to generate a surface. A surface generation in machining entails applying a cutting force through the cutting insert. This force affects the volume of the materials that is directly located under the tool tip. This results in the contact zone between the tool and the workpieces experiencing an elevated stress state.
Figure 5 External diameter of machined sleeve

CONCLUSION
The tool is not able to perform its function as a result of this process. The tool wear arises from abrasive wear or plastic deformation. The machined surface is presented at an indicator of whole manufacturing process which is needful for proper part of geometry.
Based in the results obtained in this work and also in previous testing, it can be concluded that:
a) The all ceramic cutting inserts withstood the machining process of thirty sleeves except Manufacturer -3. Only third manufacturer did not withstand the maximal limit number because the insert was cracked during machining of the last piece.
b) The roughness average decreases with machi-ned pieces but this process is characteristic for ceramic cutting insert. The machining process is wear down firstly and then is coming stabilisation phase. When the tool is achieving the maximal tool life then the value is rising promptly.
c) Maximum height of the profile has also decreasing character and is decreasing with number of machined pieces. This can be attributed to the properties of ceramics material which must be "abrade" first and then its potential can be fully realized.
d) The value of external diameter increases with increasing number of machined pieces.
e) It can be said that these ceramic inserts are suitable for machining of tested material at given cutting parameters and geometry. 
